shows the possible initial configurations of B 40 TiH 2 as well as their optimized structures. The geometry optimization is carried out under both of the singlet state and triplet state to confirm the suitable ground state. The structural parameters of the initial configurations of B 40 TiH 2 are uniformly set as 1.63 Å for
Ti-H and about 2.2 Å for H-H. The E r in parenthesis represents the relative energy to the corresponding total energy of local minimum (the single H 2 molecule adsorbed Ti@hexagon or Ti@heptagon in Figure 3) . Positive values of E r reveal less stable configurations. For Ti@hexagon, the dihydride complex has two different configurations and lead to different final configurations. However, for Ti@heptagon, no matter how the 2 Ti-H bonds are placed, they will be optimized to the same result, that is, generate H 2 molecule under singlet state or dissociate as two isolated hydrogen atoms under triplet state. 
